
It is known that animals that have had the nerves

supplying the suprarenals severed do not die as a

result of the operation. Therefore, the suprarenal
must be stimulated by some substance in the blood
as well as through the nerves. If it is the function of
the suprarenal cortex to act on ammonium carbonate,
it would seem probable that ammonium carbonate in
the blood is the substance which stimulates the gland.
We, therefore, tried to inject ammonium carbonate
into the Wood directly. Instead of producing the
desired toxic condition with increased sensitiveness
to touch and tetany, in some cases following the injec¬
tion of ammonium carbonate, we produced the pro¬
found depression, cyanosis, and all the symptoms pre¬
sented by the second group of results mentioned in
connection with the injection of amino-acids. Analy¬
sis of the blood showed that a large amount of
ammonia was present. The significant condition in
the animals injected with ammonium carbonate, link¬
ing them with those animals that did not respond to
the injection of amino-acids, was the respiration.
When ammonium carbonate is injected into an animal,
the respiration becomes either feeble and indifferent
or else deep and vigorous. It seems highly probable
that ammonium salts of other acids than carbonic
cause the depression, and that as long as these acids
are not oxidized and burned to carbonate, the animal
continues in a state of depression and the suprarenals
are not activated. When, however, ammonium car¬
bonate reaches the suprarenal, it produces a vigorous
stimulation.
Unlike the thyroid whose active constituent, the

iodin compound, is normally present, and unlike the
suprarenal medulla whose active constituent, epi-
nephrin, is normally present, the active constituent of
the suprarenal cortex cannot be demonstrated in nor¬

mal animals'except after the gland has been stimu¬
lated.
Concerning the conditions which must be present

before the suprarenal cortex manifests its activity, it
seems essential to have a vigorous oxidation going on

within the animal. An animal with a feeble, indiffer¬
ent respiration and a slow pulse responds to an injec¬
tion of ammonium carbonate with the state of depres¬
sion. In an animal that is maintaining a high degree
of metabolism, although the first injection of a small
amount of ammonium carbonate may not produce a

violent tetany, there is, however, an unmistakable
response. The respiration immediately becomes deep
and more rapid, there is an increase in the pulse rate,
slight restlessness and irritability.
These two types of reaction are accompanied by

very conclusive chemical evidence, that is, in the first
case the urine contains a large amount of ammonia
and in the second instance only traces. We can now

follow the condition of the animal in the chemical
laboratory, two floors removed from the experimental
room, in which the animal is being injected, and while
we cannot determine the intensity of the reaction, a

glance at the analyses of the urine for ammonia and
urea is sufficient to tell whether the animal is going
into a tetany or a state of depression.
In an animal recently injected, the urinary ammonia

was found to be high. It suddenly decreased,
remained at a lower figure for thre'e quarters of an
hour, and then rapidly increased to a larger amount
than before the drop. Inquiry as to the condition of
the animal showed that just at this time it had gone
through a violent spasm of tetany followed by an

improvement which was later followed by a state of
depression.
Many of thé most puzzling results obtained in the

first months of this investigation are now explained.
The reason dogs with a high protein intake always
went into a state of depression is they did not con¬
vert the ammonia into the pre-urea compound fast
enough, that is to say, the suprarenal cortex was not
in an active state. The fact that the injection of
the thyroid hormone previous to the injection of
amino-acids produces a result of depression is
explained in the same way. It furnishes evidence that
thyroid activity in the absence of a simultaneous
suprarenal cortex activity does not produce the usual
so-called hyperthyroid symptoms but, instead, a con¬
dition of depression. It has long been noted that the
administration of the thyroid hormone produces a

great variety of clinical results. Some persons are

extremely sensitive, responding to very small amounts,
others are very resistant. There are on record certain
cases of chronic nephritis in which the administration
of the thyroid hormone produced a profound depres¬sion, a state of uremia and death.
In order to obtain a so-called hyperthyroid reac¬

tion, hyperactivity of the thyroid is only one result
that must be produced ; accompanying this, increased
activity of the suprarenal cortex is just as essential.

THE CONSTITUTIONAL DISTURBANCES
WHICH COME WITH CHRONIC

GOITER
CHARLES N. DOWD, M.D.
Surgeon to the Roosevelt Hospital

NEW YORK

The most dramatic thyroid problems surround the
subject of exophthalmic goiter. The overwhelming
character of this malady creates profound impressions
on those who observe it, and continually leads to
exhaustive studies and paintaking investigations in an
effort to master its problems. We may sometimes turn
from those who are overwhelmed by excessive toxins
to those who live year after year with diminished
efficiency and curtailed activities because their thyroids
are abnormal. Those who suffer from chronic goiter
often need attention as definitely as those who have
distinct exophthalmic goiter.
In October, 1915, I reported a study of 137 goiter

patients treated by members of the surgical staff of
the Roosevelt Hospital. Twenty-five of these patients
were classed as showing toxic symptoms in the course
of chronic goiter. Since that time I have operated in
twelve additional similar cases. This group of thirty\x=req-\
seven cases, selected from a total of 181, represents
as fair a selection as can be made and gives for study
a definite group which is large enough for the pur¬
poses of this paper.
The average noticed duration of the goiters in the

patients studied was ten years ; the average duration
of the more disturbing symptoms was one and one-
tenth years.
During the earlier period of their goiters, the

patients were disturbed by the mechanical presence
of the growth, by its unsightliness, and perhaps by
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its pressure. They may also have had diminished
capability in following their ordinary occupations with¬
out realizing it.
During the later acute period, they were distinctly

incapacitated for vigorously following their ordinary
duties. The pulse was usually accelerated, they tired
easily, and were "nervous," uneasy and apprehensive.
Some had slight tremor; others had various digestive
disturbances; most of them had increased discomfort
from the presence of the goiter and felt various
degrees of pressure on the trachea and adjoining parts
of the neck. According to the commonly accepted
standards, these were not cases of exophthalmic goiter,
yet the patients were more or less incapacitated. Most
of them attended to duties of some sort but were
incapable of prolonged and continued exertion without
undue fatigue.
Patients of this type have been observed and

described during the recorded period of goiter study

eusses the subject of secondary
exophthalmic goiter, applying the term to the incom¬
plete forms considered above. Plummer3 states that a
young person with adenoma of the thyroid has a defi¬
nite chance of developing at a later time symptoms so

similar to the syndrome associated with hyperplastic
thyroid that the best trained diagnosticians are con¬

stantly confusing the two conditions.
It is thus evident that our little group of patients

corresponds closely to similar groups which have been
described by numerous observers.
It is difficult to distinguish those symptoms which

arise primarily from thyroid disturbances from those
1. Marie, Pierre, cited by Falta, Wilhelm: The Ductless Glandular

Diseases, Philadelphia, P. Blakiston's & Co., p. 95.
2. Berry: Lettsonian Lectures, Lancet, London, March 1, 1913.
3. Plummer: Am. Jour. Med. Sc., 1913, 146, 793.

which are the result of other influences. It is possible
for patients to have functional or organic cardiac dis¬
ease from causes not associated with the thyroid.
Different forms of indigestion and asthenia may come
from various causes. The menopause is particularly
a time when various functional disorders occur, and
in the group of thirty-seven cases there would, of
necessity, be some patients in whom a thyroid enlarge¬
ment had less constitutional effect than in others.
The pathology of these goiters is interesting. Wil¬

son4 has made exhaustive studies on this subject. He
states that the thyroid from a patient who has devel¬
oped exophthalmic goiter, with exophthalmos, after
years of simple goiter, shows advanced colloid change
in most of the glands and scattered areas of hyper-
plastic parenchyma; that the thyroid of a patient who
has symptoms of thyrotoxicosis slowly developing
through a period of years, with a preponderance of
cardiac symptoms and little or no exophthalmos,

med parts.
There are many methods of treating such patients.

Rest, without doubt, is very important. Various forms
of medication, the Roentgen ray, boiling water injec¬
tions, and different forms of hygienic procedures are
in common use. But an increasing number of patients
are seeking relief in surgery. The safety of the opera¬
tion and the quickness of the result appeal to them
strongly.
The main purpose of this paper is to study the

results of operation on this group of patients. About
two thirds of the enlarged glands were removed at
these operations. The posterior capsules and adjacent
part of gland tissue were regularly left in position.

4. Wilson, L. B.: Northwest. Med., January, 1913; Am. Jour. Med.
Sc., 146, 780.
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In one instance, boiling water was injected accord¬
ing to the method of Porter, and with excellent result.
In studying the later histories of this group of

this by personal observation. If the development canbe stopped by a simple operation in the early stages
of this change, it is an important achievement for
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ABSTRACT OF DISCUSSION
ON PAPERS OF DRS. CRILE, KENDALL AND DOWD

Dr. A. J. Ochsner, Chicago: In 1,200 cases in which I
have removed the thyroid gland, I have personally examined
the microscopic sections of every gland, and wherever hyper-
thyroidism was present invariably found portions of the
thyroid gland which showed active epithelial cells. What

Fig. 5.—Section of goiter of fourteen years' duration from woman of
32. There were moderate constitutional symptoms. She made a
satisfactory recovery after partial thyroidectomy.

from various sections of our state, with very toxic goiters,
died in their beds without any surgical intervention what¬
ever. Patients overestimate the danger of operation for the
relief of goiter; they underestimate the dangers of the dis-
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ease. Scarcely a week goes by that a patient does not come
into my office for the reason that some member of the family
has died from goiter.
My remarks are mostly to emphasize points well brought

out by Dr. Dowd, who also called attention to the fact that
these growths are transformed by hyperplasia into the worst
forms of toxic goiter. He has spoken of the danger of
abscess. Any man who has done much goiter surgery must
have seen several such cases. He has emphasized the impor¬
tance of the changes in the circulatory system, which in many
patients go on to an incurable condition; they are possibly
able to live, but they are not useful members of society as

they should be; they are handicapped for life as the result of
this disease.
Dr. Dowd has spoken of the frequency of pressure symptoms.

Among these are not only distress in breathing, and loss of
voice, but, in certain cases, inability to swallow. I had one

patient who was unable to swallow solid food for seven

years; another for three years. The importance of cancer
of the thyroid should also be urged. In one year I saw four

times found that the association of calcium bromid or other
calcium salt with the parathyroid is better than the parathy¬
roid alone in controlling the tremulousness and excitement
of these patients. In the course of a persistent treatment
of exophthalmic goiter by medicinal means we sometimes find
that a patient who is rapidly improving suddenly begins to
show high excitement, perhaps fever, to lose weight, to have
tachycardia return or increase, and apparently to do very
badly. I have had reason to believe that in some such
instances the result has been due to too rapid disintegration
of the pathologic thyroid gland or at least too rapid flooding
of the circulation with thyrotoxic products under some of
the measures adopted. Perhaps it is this pre-urea compound
which is at work. At all events, the simple withdrawal ot
medicaments, while keeping the patient at rest and continuing
our general hygienic measures, has in so many cases been
followed by subsidence of the untoward symptoms that the
conclusion has been forced on us that we have here cause
and effect and not simply coincidence.
Dr. John Rogers, New York: A little while ago I
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Dr. E. e. Kendall, Rochester, Minn. : Dr. Rogers remarks
concerning what should be called an active constituent and
not the active constituent will probably not be answered for
a number of years. I base my statement that it is the active
constituent of the thyroid on the fact that it is the compound
that contains iodin, and many workers have already shown
that the activity of the gland is in proportion to the iodin
content. I should like to point out the fact that the injection
of the active constituent of the thyroid in pure crystalline
form produces absolutely no apparent effect, immediately. I
have never seen in any animal an immediate response; how¬
ever, if several daily successive injections are given we can

produce a most intense reaction. It is this long latent period
which is misleading in thyroid investigations. Any result
which is obtained immediately on the injection of prepara¬
tions from the thyroid is not due to the action of the iodin-
containing compound. The latent period after administration
of the iodin compound has been one of the most puzzling
things to clear up in the investigation I have been carrying
on, and I think it has been adequately cleared up by showing
that it is necessary to bring into response other endocrine
glands, one of which is the suprarenal cortex. If the supra¬
renal cortex is not activated, a totally different chain of
results is obtained than when it is activated.
Dr. Charles N. Dowd, New York: We do not live in a

goiter district. In this particular locality I think we do not
see the same proportion of exophthalmic goiter among our
goiter patients as is seen in some other localities. We are
continually struggling with the problem of patients with
enlarged thyroid glands and moderate constitutional symp¬
toms. They are semi-invalids, unable to put normal effort
into anything which they undertake. This study has been
made in the effort to help these people. Those who have dis¬
cussed the paper have aided materially in this effort.

THE DIAGNOSIS OF TUBERCULOSIS
LARYNGITIS

JULIUS DWORETZKY, M.D.
OTISVILLE, N. Y.

The importance of the early diagnosis of pulmonary
tuberculosis has been fully established. The early
detection of the pulmonary lesion has in the majority
of instances enabled us either to cure the lesion or at
least check its progress.
The early diagnosis of laryngeal tuberculosis, how-

ever, is still being neglected, and too often we meet
the advanced laryngeal cases, in which conservative
treatment is of no avail, while radical treatment is
also useless because of the existing extensive destruc-
tion of tissue. Such involvement of the larynx could
often be avoided if treatment were instituted in the
early infiltrative stage. Thus it could safely be said
that, as in pulmonary tuberculosis, the prognosis and
the successful treatment of tuberculous laryngitis
depends largely on early diagnosis.
In this paper, however, the discussion will not be

limited to the diagnosis of the early lesion, but will
include all stages and phases of laryngeal tuberculosis.
Since the diagnosis of laryngeal tuberculosis is made

by the actual viewing of the larynx, it can readily be
seen that the recognition of a lesion in the larynx is
much easier than the detection of the pulmonary
lesion. This would especially apply to the early cases.

The diagnosis will also be helped materially if it is
borne in mind that tuberculosis of the larynx is invari¬
ably secondary to pulmonary tuberculosis.

From the Municipal Sanatorium, Bureau of Hospitals, Department
of Health, City of New York.

Read before the Section on Laryngology, Otology and Rhinology
at the Sixty-Eighth Annual Session of the American Medical Association,
New York, June, 1917.

Through the cooperation and constant watchfulness
on the part of the clinic or family physician, laryngol-
ogist and the sanatorium physician, tuberculosis of the
larynx can be diagnosed early.
The clinic or family physician with a little practice

can diagnose early cases of laryngeal tuberculosis if a
routine laryngoscopic examination is made on every
patient with pulmonary tuberculosis, even when
laryngeal symptoms are entirely lacking. Thirty-five
per cent, of the cases of tuberculous laryngitis studied
had either no symptoms referable to the larynx or else
they were very slight and could easily be attributed
to other causes. It is therefore evident that unless
a careful examination of the larynx is performed on
every patient with pulmonary tuberculosis, a number
of cases will escape attention.
The laryngologist may often be misled in the diag¬

nosis of the early lesion because of the absence of a
history of tuberculosis, and the excellent general con¬
dition of the patient. Such errors can be avoided by
having a patient presenting a doubtful lesion in the
larynx undergo a thorough chest examination, and by
repeatedly examining the sputum. Only after per¬
sistently negative examinations may tuberculosis of
the larynx be excluded.
The sanatorium physician is in a position to diag¬

nose laryngeal tuberculosis in all stages and phases.

Fig. 1 (Case 1).—A, Acute tuberculosis of the larynx; B, condition
of the larynx six weeks later.

He has the advantage of having the patient under his
constant supervision, and of possessing accurate
knowledge of the patient's pulmonary condition.
Therefore, if every patient is examined on admission
and subsequently at regular intervals, no case of tuber¬
culosis of the larynx should ever escape the observa¬
tion of the sanatorium physician.
As in most other diseases, these patients present

subjective and objective symptoms. The subjective
symptoms are those caused by the lesion in the larynx
as well as those associated with the pulmonary lesion.
The objective symptoms are those of pulmonary
tuberculosis and the physical findings on laryngoscopic
examination. In this paper laryngeal symptoms and
signs only will be considered.
The present study included 150 cases of laryngeal

tuberculosis, of which eighty-six were classified as

early, and sixty-four as moderately advanced and
advanced.

SYMPTOMS
The symptoms of tuberculosis of the larynx can be

conveniently divided into two groups : first, those of
the early stage, and second, those of the moderately
advanced and advanced stages.
The most common symptom among the eighty-six

cases of early disease was hoarseness, occurring in
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